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[What is claimed is:] 

1 . A loudspeaker comprising a voice coil disposed central portion 
of a diaphragm, said voice coil being disposed in a magnetic gap and 
said diaphragm being plastically formed from a metallic sheet or a 
high polymer sheet so that an expansion at the central portion of said 
sheets being smaller than an expansion at a peripheral portion. 

2. The loudspeaker of claim 1, wherein one of or both of an edge 
portion and a gap portion of said diaphragm is (are) unitary formed 
wivth said diaphragm. 

3. A method of manufacturing a loudspeaker comprising the steps 

of: 

forming a diaphragm by pressing one of metal sheet and high polymer 
sheet on a die by a fluid pressure, said die having a protrusion at 
a central portion and a ring-shaped recess at a peripheral portion, 
and cutting off non-used portion around said diaphragm; 

attaching a voice coil to said diaphragm; and 

disposing said diaphragm so that said voice coil is placed in 
a magnetic field. 



4 .The method of claim 3, wherein one of or both of an edge portion 
and a gap portion of said diaphragm is unitary formed with said diaphragm . 
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[ Object] 



To provide a loudspeaker and a method to manufacturing the 
loudspeaker, that addresses to prevent prior art problem and accidents 
of a prior art loudspeaker, the loudspeaker has improved 
characteristics . 

[Structure] 

Fig. 4 shows an exemplified figure of one method of the present 
invention. In Fig. 4, upper die 22 has a protrusion at a central portion 
and a ring-shaped recess at a peripheral portion. A sheet 24 is placed 
between upper die 22 and lower die 23, high pressure liquid charged 
from hole 26 flows through small hole 27 in the upper die 22 and press 
the sheet 24 to plastically deform along upper die. 

Punching out a peripheral portion and central portion of the sheet 
24 forms a diaphragm 29 shown in Fig. 5 . A def ormation and an expansion 
at a central portion is very small and those at a peripheral portion 
is large. 

The diaphragm 29 is attached with an edge, a cap and a bobbin 
provided with a voice coil, the diaphragm 29 is fixed to a frame so 
that the voice coil is placed in a magnetic gap to complete a loudspeaker . 

4. Brief Description of the Drawings 

Fig. 1 shows a prior art loudspeaker. 

Fig. 2 shows a method of manufacturing of a prior art. 
Fig. 3 shows a prior art diaphragm. 

Fig. 4 shows an exemplified method of manufacturing of the present 
invention. 

Fig. 5 shows an example of a diaphragm manufactured by the method 
of the present invention. 

Fig. 6 shows another prior art diaphragm. 

Figs . 7 and 8 shows other examples of diaphragms manufactured 
by the method of the present invention. 

Fig. 9 shows an example of a loud speaker of the present invention . 
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[REFERENCE NUMERALS] 

1 center pole 

2 yoke plate 

3 magnet 

4 top plate 

5 magnetic gap 

6 frame 

7 edge press 

8 diaphragm 

9 voice coil 

10 bobbin 

11 spider 

12 gap portion 

13 edge portion 

22 upper die 

23 lower die 

24 sheet 

25 original position 

26 hole 

27 small hole 

28 plastically deformed sheet 

34 diaphragm 

35 gap portion 

36 edge portion 

37 fixing portion 

38 diaphragm 

39 bending portion 

40 edge portion 
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